Introduction {#sec1-1}
============

Being the first and most important refractive component of the eye, the cornea is essential for human vision. Regardless of the etiology, traumatic, infectious, degenerative, or secondary to a systemic disease, ocular surface lesions affect vision either directly or due to complications. Repair and restoration of damaged cornea is a current topic in ophthalmology but also in regenerative medicine and tissue engineering. Successful treatment depends on the lesion, etiology, presence of limbal stem cells status or other complications. Therefore, a judicious therapy from the beginning of the disease or according to its complications underlies a successful treatment.

Case report {#sec1-2}
===========

We present three cases of different etiologies that underwent different types of treatment according to pathology, medical eye history, stage of the disease.

The first case was of a single eye of a 63-year-old male patient who had a non-healing corneal ulcer with corneal melting developed in the last 3 months. BCVA was 0.1 (Snellen chart) **[Fig. 1](#F1){ref-type="fig"}**.

![Non-healing corneal ulcer](RomJOphthalmol-62-83-g001){#F1}

The failure of proper and complete re-epithelialization of the corneal epithelium was highlighted by the OCT images 1 day after the removal of the therapeutical corneal contact lens. The images show a fragile and unstable epithelium (**[Fig. 2](#F2){ref-type="fig"}**-**[4](#F4){ref-type="fig"}**).

![Therapeutic contact lens on the corneal defect](RomJOphthalmol-62-83-g002){#F2}

![Removal of therapeutic contact lens](RomJOphthalmol-62-83-g003){#F3}

![Fragile and unstable epithelium](RomJOphthalmol-62-83-g004){#F4}

For this case, we chose to perform corneal cross-linking. One month after the procedure, the corneal epithelium was well organized and stable without tendency to break (**[Fig. 5](#F5){ref-type="fig"}**).

![Pre and post CLX intervention](RomJOphthalmol-62-83-g005){#F5}

The second case was of a male who had a large corneal defect 1 month after the removal of an intracorneal foreign body. BCVA was 20/ 20 (Snellen chart) **[Fig. 6](#F6){ref-type="fig"}** SLD7. The OCT image (**[Fig. 6](#F6){ref-type="fig"}**) showed a defect of 316 microns and a perilesional corneal thickness of 495 microns. Amniotic membrane surgery was performed after all the medical therapeutic options were tried. In this case, the amniotic membrane acted as a scaffold for host cells to populate, thus facilitating healing and repair. It also acted as a space filler to increase stromal thickness \[**[@R1]**\]. Five weeks after the surgery, the corneal defect healed and a normal corneal architecture was achieved (**[Fig. 6](#F6){ref-type="fig"}**).

![Large corneal defect after foreign body removal treated with amniotic membrane; pre and postoperatory images](RomJOphthalmol-62-83-g006){#F6}

The last case to be presented was of a 14-year-old female with neurotrophic keratitis and corneal ulcer after Bell's palsy and surgery for venous malformation of cerebral vessels. BCVA was 0.05 (Snellen chart). OCT images showed large epithelial defect and corneal edema ranging from 642 microns to 755 microns (**[Fig. 7](#F7){ref-type="fig"}**).

![Large epithelial defect and corneal edema](RomJOphthalmol-62-83-g007){#F7}

Together with medical therapy (hyaluronic acid, vitamins, carboxymethyl glucose sulfate, hypromellose) surgical therapy with amniotic membrane graft assured a complete corneal epithelization and remission of corneal edema (**[Fig. 8](#F8){ref-type="fig"}**,**[9](#F9){ref-type="fig"}**).

![Complete epithelization and reduction of corneal edema from approx. 700 microns to 520 microns](RomJOphthalmol-62-83-g008){#F8}

![Slit lamp image of the healed neurotrophic keratitis](RomJOphthalmol-62-83-g009){#F9}

Discussion {#sec1-3}
==========

Ocular surface disorders represent a broad spectrum of conditions. Thanks to the advances in this pathology, treatment options have improved in the last decade. Various methods of ocular surface healing and reconstruction are nowadays available for patients, giving them a real chance of minimizing their visual loss \[**[@R2]**-**[@R4]**\].

Regarding our first patient, the causes and mechanisms of his non-healing corneal ulcer were complex. Perhaps a neurotrophic cause, limbal stem cells deficiency, and systemic condition that led to melting cornea phenomenon contributed to his ocular pathology. Cross-linking procedure offered the possibility of intervening on the microstructure of the stromal collagen, increasing the fibril interconnections and microfibrils. After CLX, the corneal cells were more stable and the architecture more durable, preventing corneal perforation.

Corneal epithelium cells renewal follows several theories; the main theory is the one of limbal stem cell that renews the epithelium at every 15 days by cell migration from the limbus to the centre of cornea. Also the normal healing of a corneal erosion or ulcer implies the migration of epithelial basal cells in a monocellular layer that covers the denuded corneal stroma in a centripetal way. Deep corneal ulcers need medical and surgical therapy for healing because the stroma is also affected \[**[@R5]**\].

Amniotic membrane is very conducive to epithelial cell migration and attachment; keratocytes have been shown to re-populate the amnion stroma, thus building corneal stromal tissue. The mechanisms of action of the membrane are attributed to and inferred from its physical structure and its molecular constituents. The amniotic membrane is composed of a single layer of epithelial cells, basement membrane, and avascular stroma. Enzymes, cytokines (IL-6, IL-10), growth factors (EGF, KGF, HGF, and TGF), metalloproteases, and inhibitors of metalloproteases have been identified in amniotic membrane layers \[**[@R6]**-**[@R9]**\].

Conclusion {#sec1-4}
==========

Ocular surface diseases have multiple causes, so a successful therapeutic approach depends not only on the clinical experience but also on the well-chosen therapy. A combined therapy, pharmaceutical and surgical, should not exclude each other, but should be complementary.
